We experienced a case of serous tubal intraepithelial carcinoma (STIC), which is the earliest morphologically recognizable precursor of pelvic high grade serous carcinoma, diagnosed by cytology during the operation. A 48-year-old Japanese woman visited to our department because of abnormal cytological result and the left adnexal mass on female cancer screening. Pre-operatively, she was diagnosed as cervical intraepithelial neoplasia (CIN) 3, adenomyosis, and the left adnexal cystic lesion with papillary growth. At laparotomy, the left adnexal tumor turned out to be cystic fallopian tube with small papillary growth on the inner surface, but abnormal findings were not present on bilateral ovaries. The cytology of the imprint smears from the papillary projection and ascitic fluid showed positive, suggesting serous adenocarcinoma. Histopathological examination of the lesion revealed the left fallopian tube lesion was STIC with immunohistochemically positive reactivity against p53. No metastases including disseminated lesions were noted. The patient received four courses of systemic chemotherapy, and had no recurrent signs 10 months after the operation.
Introduction
The incidence of the fallopian tube cancer is reported to account for approx-imate 0.3% of all malignant gynecologic tumors and to show increased tendency of serous carcinoma, including ovarian and peritoneal cancers [1] . Histopathologically dysplastic changes were first reported by Piek et al. [2] in a series of prophylactically removed fallopian tubes without macroscopic changes of women with a predisposition for ovarian cancer. The changes were accompanied by alterations in carcinogenesis-associated proteins, including p53. These precursor lesions were later called serous tubal intraepithelial carcinoma (STIC).
The lesions are not only associated with tubal adenocarcinoma, but also high-grade serous ovarian cancer (HGSOC) [2] [3] [4] [5] [6] . In addition, endometrioid adenocarcinoma and clear cell carcinoma may occur by shedding of STIC developed in more proximal tubal tissue or from endometriosis [4] . Morphological characteristics of STIC include a proliferation of non-ciliated epithelium showing nuclear stratification, marked nuclear pleomorphism, prominent nucleoli, and mitotic figures [7] [8] . Immunohistochemically, aberrant p53 protein expression and an increased Ki-67 proliferation index in the lesion are observed [7] [8].
The pathogenesis of ovarian cancer is diverse, and the origin of HGSOC still remains controversial. Approximate 11.7% -15.3% of women with ovarian cancer have a family history of cancer, of which the majority has an inherited mutation in breast cancer susceptibility gene (BRCA) 1 or 2 [9] [10]. The incidence of STIC has been reported to range from 0.6% to 7% in BRCA mutations carriers [11] [12] . The tubal cytology is reported to be useful for ovarian cancer screening and detection [13] . More than 70% of non-hereditary or sporadic ovarian carcinoma and HGSOC involve fallopian tube and STIC is the earliest form of HGSOC with recognizable morphology [7] [14] . In addition, inflammation of the fallopian tube, such as ovulation, menstrual cytokines or infection, has been hypothesized to be a cause of ovarian malignancies [15] [16] . However, a few studies on cytology of STIC have been reported [13] [17] . We report here a case of STIC diagnosed by cytology during the operation.
Case Report
A 48-year-old Japanese woman, gravida 2 para 2 with normal menstruation The resected fallopian cystic tumor was fixed in 10% buffered formalin, routinely processed, and embedded in paraffin. Three or four μm-thick sections were stained with hematoxylin and eosin for pathological diagnosis. In addition, immunohistochemistry using Novocasta primary antibodies, such as p53 (1:30 dilution, Leica Biosystems, Tokyo, Japan) and Ki-67 (1:100 dilution, Leica Biosystems) was performed to determine the presence of p53 mutation and proliferative activity, respectively. Histopathological findings led to the diagnosis STIC in the left fallopian tube (Figure 6(A) ) with strong positive reaction for p53 ( Figure 6(B) ) and 60% positive rate of Ki-67 (Figure 6(C) ), adenomyosis, and CIN3. Neither metastases nor disseminated lesions were found. The final diagnosis was left tubal STIC (pTis/1c3N0M0) with CIN3 and adenomyosis.
From one month after the operation, she underwent four courses of systemic chemotherapy with paclitaxel (175 mg/m 2 ) and carboplatin (AUC 6 mg/ml/min every 21 days) [18] after fully informed consents that she wished to reduce her recurrent incidence and the ascitic fluid cytology was positive. She has no recurrent signs 10 months after the operation.
Discussion
Fallopian tube cancer is a very rare malignancy that is difficult to detect in the early stage. We described here a case of fallopian tube STIC diagnosed by cytology during the operation. In this case, we considered the left adnexal cystic tumor originating from the left ovary before operation. However, bilateral ovaries were free from tumor, and both the ascitic fluid cytology and imprint smears from the projection of the cystic tube showed positive during the operation.
Based on the cytological findings, we added partial omentectomy and sampling of lymph nodes resection. has been reported to occur in 0.6% to 7% women with BRCA1/2 mutations who receiving the prophylactic bilateral salpingo-oophorectomies [11] [12]. In our case, her past and family history related with breast or ovarian cancer could not be found, and the patient did not wish to examine the BRCA mutations. Since insurance coverage has not to be approved in Japan, the BRCA gene mutation analysis was not conducted.
Immunohistochemical examinations for p53 and Ki-67 were useful for the diagnosis of STIC in our case. The diagnosis of STIC is based on an assessment of both morphological and immunohistochemical features: the diagnosis is considered to be overexpression of p53 (over 60%) and increased Ki-67 proliferative activity index [14] [19] . Immonohistochmeical features both HGSOC and STIC are reported to be clonally related, as identical p53 mutations occur in both STIC and concurrent HG serous carcinoma in the majority cases [20] .
Fallopian tube tumors, including STIC, are rare in the gynecological malignant neoplasm [21] . Cytological diagnosis of this malignancy is difficult because of the technical problems, including sampling of fallopian tube epithelium. In general, this malignancy thus could be diagnosed by cervical [22] [23], vaginal [24] , endometrial [25] or peritoneal [26] cytology. Cytology obtained by hydrotubation could be useful for diagnosing adenocarcinoma in situ of the fallopian tube [27] . Recently, an interesting cytological study on the fallopian tube during salpingo-oophorectomy has been reported by Chen et al. [13] . They have developed a standard procedure to collect fallopian tube brushing from freshly received surgical specimens and proved that tubal brushing cytology is useful for early detection of STIC and ovarian cancer screening [13] .
The present case received postoperative adjuvant chemotherapy in accordance with the ovarian cancer treatment guideline, as the ascitic fluid cytology was positive. We chose four courses chemotherapy with paclitaxel and carboplatin.
The relapse rate for administering chemotherapy in STIC with only positive ascitic fluid cytology is still unknown [18] . She has no recurrent signs 10 months after the operation, but we should conduct additional the long-term follow-up.
Conclusion
A case of STIC developed in a 48-year-old Japanese woman diagnosed by cytology during the operation was presented. Although pre-operative diagnosis was left ovarian cancer, the left adnexal tumor was found to be a cystic fallopian tube with papillary projections during the operation. The imprint smears of projections and ascitic fluid cytology were positive, suggesting serous adenocarcinoma.
Histopathogical examination revealed that the lesion was STIC with p53 positive reaction. The patient underwent four courses of systemic chemotherapy, and has no recurrent signs 10 months after her operation.
